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INTRODUCTION
During the past few years economists have done highly

significant research on the economic benefits accruing to the
individual and to society from investment in education. This
research has found, as many people would expect, that an
investment in high school or college education is quite profit-
able for the student. Less known, and perhaps more surpris-
ing, is the conclusion of researchers that investment in
education contributes to the public welfare, or to the eco-
nomic well-being of the nation as a whole.

Perhaps this finding surprises many of us because we are
unaccustomed to thinking of education as an "income pro-
ducer"; rather, most of us think of schools and colleges as
"tax eaters." The fact of the matter is, however, that econ-
omists have found a high "public" return on investment in
education. They have also concluded that education makes
an important contribution to the economic growth of our
nation.

This monograph is a survey of recent and useful literature
on the economic returns to education. We have attempted to
summarize basic findings. Readers who wish more detailed
information are, of course, invited to consult our sources,
which are listed in the bibliography at the end of this
monograph.

While our presentation deals solely with the economic re-
turns to education, we are well aware that education may
confer numerous other benefits upon the individual and may
have many other kinds of consequences for the country than
economic ones alone. We also recognize that a number of
matters other than education affect the earnings of the indi-
vidual. Renshaw (20) has listed the following factors as being
positively correlated with formal education. Each undoubt-
edly contributes to a person's earning power.

(1) People with high IQ's generally obtain more educa-
tion.

[v]



(2) People with more education work longer hours.

(3) Other kinds of education are closely related to the
amount of formal education one obtains.

a. Self education
b. Experience
c. Education obtained in the home
d. Training in the armed forces
e. On-the-job training

(4) Some fields that require a high degree of specialization
have restrictions on entry.

These and other factors point to the limitations of our
approach. If we attribute the entire increase in earning power
to formal education, we are no doubt overstating our case.

The reader should also note that much of the analysis that
follows uses the rate-of-return approach. As stated by Hunt
(16), there are essentially four assumptions which have been
made, either implicity or explicitly, by those who have esti-
mated rates of return to education. Each of these could obvi-
ously introduce biases. These assumptions are

(1) Private product is a satisfactory representation of so-
cial product.

(2) Rates of return on physical and educational capital are
conceptually similar.

(3) Analysis of cross section data provides useful estimates
for projecting trends into the future.

(4) The associated increase in money income is a satisfac-
tory measure of the private returns to education.

To the extent that any or all of these are unjustified, then
clearly any policy implications drawn from the results are
also unjustifie0.

The organization of the monograph is as follows. The first
section huroduces the reader to the concept of "human capi-

I vi



tal" and to some ways it can be measured. In the second and
third sections, data are presented on the relationship between
education and income and on the "public" and "private" rates
of return on investment in education. Section four deals with
estimates of education's contribution to economic growth,
and section five summarizes the generalizations drawn In the
monograph.
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I

The Concept and Measurement of
Human Capital

EDUCATION As AN INVESTMENT IN HUMAN CAPITAL

The essential characteristic of education which precludes
our thinking of it solely as a consumption item is that the
benefits which accrue from education do so over a long
period of time. While it is no doubt true that there are sub-
stantial immediate benefits of education which give it the
appearance of being a consumption item, study of Table 1
indicates that the long-term benefits represented by the in-
come stream are considerable.

What Table 1 tells us is that, on the average, the annual
income of males in a given age bracket increases as education
increases. Thus, even at age 65, over 40 years after his formai
education ceased, the average college graduate earned $2,266
more in 1949 than his counterpart whose formal education
ended after four years of high school. While it would be
wrong to attribute the entire amount of the differences shown
in Table 1 solely to differences in levels of education, it
would be equally wrong to contend that they result entirely
from differences in ability, motivation, family position or
other such factors which have a bearing on the amount of an
individual's income. The fact that the differentials have per-
sisted in spite of the increasing number of people now pursu-
ing higher education does indicate, moreover, that education
itself is a dominant factor (see Miller, 17).

By treating education as an investment in human capital,
we are saying that the process of education enhances the
productivity of an individual, and that this increase in pro-
ductivity is reflected in the income streams as shown in Table
1. We are by no means suggesting that monetary gain is the
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The Concept and Aleaptrement of tiuntan Capital

only motivation of those who seek higher education; it obvi-
ously is not. What we arc suggesting is that an individual
who is considering an expenditure now which will yield
future income ought to consider education as one of the
alternatives.

Thus far, we have been considering human capital from
the individual's point of view. It is also important to consider
it from society's point of view. Thus, we might ask the ques-
tion: N1'h it would be the economic effect of increased public
expenditure on education? While the answer to such a ques-
tion would depend on the amount and distribution of such
expenditure, there is reason to believe that education has been
an important determinant of the rate of growth of output in
this country. According to the figures in Table 2, between
1919 and 1957 output increased at an average annual rate of
3.1 per cent, while inputs of labor and physical capital in-
creased by only 1.0 per cent per year. Assuming no signifi-
cant economics of scale, this leaves about two-thirds of the
growth in output unaccounted for by changes in inputs. The
hypothesis which immediately suggests itself is that at least
some of this growth is a result of investment in human capital.

Table 2
INcREAses IN OUTPUT A1.41) INPUTS OF THE PRIVATE DOMESTIC

SECrOR OF THE LharED STATES ECONOMY, 1919 TO 1957

1919 1957 Increases in Per Cent
(Indexes 1929e-400) Per Annum

Output . 69.7 225.2 3.1
Input

Labor Input ... 86.7 116.9 0.8
Capital Input ..... ..... 80.3 158.2 1.8
Total (weighted by

relative shares) 84.9 125.5 1.0

Source: Schultz (22), Table I, SO.

THE MEASURVMENT OF HUMAN CAPITAL

Because the amount of education possessed by an individual
is generally measured in terms of years, it is quite natural to

(3)



THE ECONOMIC RETURNS TO EDUCATON

suggest such a unit of measurement for the total stock of
human capital represented by the aggregate education of
the labor force. Thus, it is tempting to say that if the average
member of the labor force has had 11 years of school and the
total labor force is 70 million persons, the total stock of hu-
man capital is equivalent to 770 million "school years of edu-
cation." The problem with such a measure is that it fails to
take into account such things as differences in the extent to
which various years of school contribute to productivity,
differences in types of education (e.g., general versus tech-
nical), changes in the number of days of school attendance,
and long-run changes in the quality of education.

Schultz has developed a more sophisticated approach
which, while still containing many of the same deficiencies
mentioned above, is superior to the "aggregate education"
measurement. This procedure involves measuring the stock
of education in terms of "equivalent 1940 school years," a
measurement which takes into account the effects of changes
in school attendance. His results, given in Table 3, show that
the stock of human capital increased three and one-half fold
between 1900 and 1957 when measured in terms of school
years, but increased six and one-third fold when measured
in "equivalent school years."

!41
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Education and Earnings

As suggested earlier, the extent to which productivity is
related to education can be seen by assuming that earnings
are an accurate reflection of productivity and comparing
the earnings streams of individuals with various mnounts of
education. In this section we shall make three types of com-
parisons:

(I) Annual incomes of persons in the same age bracket
with different amounts of education.

(2) Lifetime incomes of individuals with different amounts
of education.

(3) Discounted lifetime incomes of individuals with differ-
ent amounts of education.

EDUCATION AND ANNUAL INCOME

Table 4, taken from Miller (17), shows variations in aver-
age annual income over the past generation for males with
different amounts of education. Women are excluded from
the analysis because the relationship between their income
and education may be distorted by the fact that a large pro-
portion of them either do not enter the labor force or are
employed only on a part-time basis.

The data In Table 4 clearly show that at all age levels addi-
tional schooling is associated with higher average incomes
for males. This association has persisted despite the fact that
the educational attainment of the population has increased
considerably in the past generation. In fact, as shown in Table
5, the differential between high school graduates and elemen-
tary school graduates has widened, while that between col-
lege graduates and high school graduates has shown little

[6]
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THE ECONOMIC RETURNS TO EDUCATION

change, This latter differential did, however, increase con-
siderably during the recession years of 1949 and 1958, suggest-
ing the possibility that persons with college educations are
not as subject to unemployment as are the less educated.

Table 4 also shows that, in terms of income received, col-
lege-trained individuals seem to benefit the most from years
of experience on the job. Table 6 gives further information
on this matter. In 1958, college-trained Individuals in the 45
to 54 age bracket (peak earning power years) had mean in-
comes which were 72 per cent higher than the mean incomes
of college-trained individuals who were, on the average, 21)
years younger, The comparable percentages for high school
and elementary school graduates were 28 and 18, respectively.
Thus, the colkee graduate of any given age not only earns
more than persons of the same age with less education, but
the earnings of the college graduate exceed those of other
persons to a greater extent as he grows older. In other words,
the college graduate is increasingly advantaged with respect
to earnings as he grows older.

EDUCATION AND LIFETIME INCOME

In attempting to measure lifetime income it would, of
course, be ideal to have life-cycle data on a group of indivi-
duals. In the absence of such data, Miller has constructed
some estimates based on the data shown in Table 4, adjusted
for mortality rates. These figures, which are shown in Table
7, arc computed by summing the earnings at each age multi-
plied by the probability that an individual will live to that
age. Using the figures for 1949, we find support for the fre-
quently heard remark that a college education is "worth"
$100,000. That is, the difference in lifetime income of a
college graduate and a high school graduate was expected
to be, in 1949, about $100,000 (more accurately, it was over
$111,000). By 1958, this difference in lifetime income had in-
creased to approximately $178,000.

As Miller has indicated, the more highly educated groups

[ 101
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THE ECONOMIC RETURNS TO EDUCATION

have made the greatest relative gains in lifetime Income in
the years since 1939. For example, in 1946 high school gradu-
ates could expect to earn 35 per cent more than elementary
school graduates; by 1958, however, they could expect to
earn 44 per cent more. The income of high school graduates
has thus been rising more rapidly than that of persons with
less education. The same pattern, but in pronounced form,
exists between the earnings of high school and college gradu-
ates. For instance, the differential in favor of college gradu-
ates was 48 per cent in 1946. By 1958, it had risen to 70 per
cent (Miller, 17, 983).

EDUCATION AND DISCOUNTED LIFETIME INCOME

It is probably safe to assume that a rational individual,
when confronted with the problem of measuring his lifetime
income, would be concerned not only with its amount but
also with its distribution throughout his future. In fact, he
would tend to value a given amount of income more highly
if it were to be received in the relatively near future as op-
posed to the distant future, and he would value it most highly
if he were to receive it as current income. This being the
case, he should have some method of reducing a given amount
of future income to its equivalent in current income. The
discounting procedure, to be examined here, does just that.

By way of example let us assume that an individual is ex-
pecting to earn $5,300 in the year following the current year.
Let us further assume that he could invest his money, if he so
desired, and earn interest at the rate of 6 per cent per year.
The "present value" of the $5,300 is therefore, the amount
which he would have to invest now so that in one year's time
it would appreciate to $5,300. Let us call this amount C,.
Clearly, then, it must be the case that

CI (1.06) = $5,300
therefore

$5,300
= = $5,000

1.06

[ 14 j



Education and Earnings

That is, the present value of the $5,300, to be received one
year hence, is $5,000. Likewise, if our hypothetical income
earner is expecting to earn $6,000 in the second year, the
"present value" of this amount, call It C2, can be found from
the expression:

or,

Ci (1.06)2 = $6,000

$6,000

C, = ;5,340.86
(1.06)2

In general, then, if we designate income expected years
hence as Et, we may calculate the present value of E,, call it

by the formula

C,
(1 + r)2

where r is the assumed rate of interest.

The present value of the entire stream of lifetime earnings
is thus the sum of all the individual Ci's. In effect this pro-
cedure provides an answer to the question of how much an
individual would have to invest currently, at a given interest
rate, in order to receive the same stream of future receipts
which he now expects as earnings.

Houthakker (15), using the same basic data as Miller, has
computed mean incomes in 1949 by age and years of school-
ing both before and after taxes. He then weighted these fig-
ures to reflect mortality rates, thus providing estimates of
expected lifetime incomes for persons with various levels of
education. Using the techniques described above he has then
discounted these lifetime incomes back to age 14 using dis-
count rates of 0, 3, 6 and 8 per cent. The results of this pro-
cedure are shown in Table 8.



THE ECONOMIC RETURNS TO EDUCATION

Table 8
PRESENT VALUE AT AGE 14 OF LIFE-TIME INCOME sv

YEARS or Scitoot. Comearto

Discount Rate
(Per Cent) 0 3 6 8

Before Tax

Years of School
Completed

Elementary:
0 $ 64,132 $ 26,220 $13,014 $ 8,896
1.4 79,386 33,939 17,492 12,179
5.7 100,430 42,758 21,834 15,098
8 124,105 52,923 27,037 18,700

High School:
1.3 142,522 59,734 30,008 20,514
4 175,160 72,475 36,328 24,990

College:
1.3 198,268 78,138 36,547 23,793
4 or more 280,989 106,269 47,546 30,085

After Tax

Elementary:
0 60,785 24,944 12,428 8,515
1-4 75,021 32,189 16,638 11,730
5.7 93,571 40,006 20,537 14,252
8 115,277 49,425 25,380 17,592

High School:
1.3 130,933 55,260 27,945 19,188
4 157,940 66,055 33,466 23,149

College:
1-3 175,206 69,651 32,912 22,400
4 or more 238,761 91,335 41,432 26,454

Source: Houthakker (15) Table 3, 28.

For our purposes we are interested in the difference be-
tween any two entries in a given column of Table 8. Con-
sider, for example, the individual who is contemplating four
years of college after finishing high school, Using a discount
rate of 8 per cent, the present value of the extra earnings, be-

[ 16)
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fore taxes, resulting from a college education is $5,095 (i.e.,
$30,085 - $24,990). In other words, the amount of money
which a person would have had to invest at age 14 (in 1949)
so that he could receive a stream of receipts precisely equal
to the stream of extra earnings he would receive because of
his choice of a college education is $5,095.

In fact, In all but three cases in Table 8, the present value
of the contribution of additional education to the earnings
stream is positive. The question now arises as to the extent
to which this contribution does or does not exceed the costs
of securing the additional education.

It is this question to which we turn our attention in the
following section.

17 )



The Rate of Return on Investment
in Education

Thus far, we have been considering only the monetary re-
turns to education without making any mention of the costs.
Indeed, if we satisfied ourselves with merely summing up the
lifetime income stream as above, then costs would appear
trivial and could be neglected. As we have previously noted,
as of 1949 a male high school graduate who went on to foir
years of college could expect to add over $100,000 to his life-
time earnings (not discounted). This amount is surely much
greater than the costs of obtaining this education and thus
the investment appears worthwhile.

In this section we will relate monetary returns to educa-
tion, as measured in previous sections of this monograph,
with costs of education, not yet measured, by means of a dis-
count procedure. This procedure provides an answer to the
question: Whit rate of discount will equate the stream of
extra returns resulting from education with the costs incurred
in obtaining that education?

MEASURING THE COSTS OF EDUCATION

We must consider the cost aspect of our problem from
two views, social and private. Following Hansen (14), we
will refer to these as "total resource costs" and "private re-
source costs." The first, total resource costs, has three major
components: (1) school costs incurred by society (that is,
teacher? salaries, supplies, interest, and depreciation on capi-
tal); (2) opportunity costs incurred by individuals (namely,
income foregone during school attendance); and (3) inci-
dental school-related costs incurred by individuals (for ex-
ample, books and travel). Private resource costs include num-
bers (2) and (3) above, but substitute tuition and fees paid

[18)



The Rate of Return on investment in Education

by individuals for the first kern.
Schultz (21) has tabulated total resource costs on an aggre-

gate basis for each of several years between 1900 and 1956.
Tables 9 and 10 show a breakdown of the school costs in.
cored by society for each of these years. Considering the
year 1950 (which refers to the school year of 1949.50), we
see that the total school costs incurred by society In that year
amounted to 6.505 billion dollars (see Table 9) plus 2.128
billion dollars (see Table 10), or a total of 8.633 billion dollars.

Shultz's method of estimating foregone earnings in each
of the years under consideration is as follows. He first finds
the average gross weekly earnings for all manufacturing In.
&series. He then climates, on the basis of 1949 data, that
high school-age workers, being subject to somewhat low
wages, would earn during the school year (40 weeks) an
amount equal to 11 times this average weekly wage. College.
age workers, according to a similar, estimate, would earn 25
times the average gross weekly earnings for all manufactur-
ing industries In 40 weeks. Thus, high school students forego
the equivalent of 11 weeks of work at the average manufac.
turing wage, and college students forego the equivalent of
25 weeks of such a wage. Elementary school students are
assumed to have no foregone earnings.

Next Sehult, adjusts his estimate for unemployment. He
assumes the following rates of unemployment and applies
them to both high school and college students;

YEAR PER CENT UNEMPLOYMENT
1000 8.2
1910 3.9
1920 4.2
1930 124
1940 14.7
1950 4.1
1956 ... . .... . . . ... 3.0

These estimates, both before and after adjustment for unem-
ployment, are shown in Table 11,

119]
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THE ECONOMIC RETURNS TO EDUCATION

As for the third component, school-related costs Incurred
by individuals, Schultz makes the assumption that these are
5 per cent of foregone earnings for high school students and
10 per cent of foregone earnings for college students.

By converting the school costs incurred by society to a per
capita basis, we can compute the total resource costs of one
year of high school and one year of college by summing the
three component costs. These are shown separately and
totalled in Table 12.

Schultz does not give us private resource costs, nor does
he compute a rate of return. Hansen (14), however, fills this
gap, at least for the 1950 (school year 1949-50) data. He lists
average tuition and fee charges as $245 per student in that
year.

While Hansen is content to use Schultz's estimates of
school costs and incidental school-related costs, he computes
his own estimates of foregone earnings. Using the same basic
data as Miller (17) and Houthakker (15), Hansen also com-
putes "age-income profiles" for each level of education.
(These "profiles" are shown in Table 1; relevant portions are
reproduced here as Table 13.) Hansen states that "opportun-
ity costs were taken directly from the age-income profiles of
the alternative level of schooling being used in the calcula-
tions. For example, at age eighteen the opportunity costs for
the person undertaking four years of college is the income
that the high school graduate would obtain from ages eight-

Table 13
Avta Act Incoms BY AGE AND YEARS or Sa1001,

COMPLETED, MAUS, UNITED STATES, 1949

Age
Years of School Cotnpleted

8 12

14-15 $ 406
16-17 ...... 534
18-19 1,069 $ 95S
20-21 1,535 1,744

Source: Table 1.
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The Rate of Return on Investment in Education

een to twenty-one." (14, p. 130). Thus, the total opportunity
cost of four years of college, as figures in Table 13 show,
would be $5,398 (two years at $955 and two at $1,744), or an
average annual cost of $1,349. Similarly, four years of high
school would involve opportunity costs of $1,880 (two years
at $406 and two at $534), or $470 per year.

We can now combine the estimates thus far derived to
show total and private resource costs per student for 1949.
This is done in Table 14. The figures shown here are slightly
less than those shown for 1950 in Table 12,

THE RATE OF RETURN

Using the cost data shown In Table 14 and the income data
shown in Table 1, which he adjusts for mortality rates, Han-
sen computes average and marginal rates of return on total
and private resource costs. For the latter he computes the
rates of return both before and after federal income tax. His
results are shown in Tables 1S, 16, and 17.

The diagonal elements in Tables 15-17 represent marginal
returns, while the off-diagonal elements are average returns.
Hence we see that the profitability of investment in education
depends upon one's time horizon. Consider Table 16, for ex-
ample. If an individual has just completed grade one and is
considering going on through two years of college (grade
14), his average rate of return, before tax, would be 18.1 per
cent. If, however, he has just completed one year of college
and is considering a second, he can expect a marginal rate of
return of only 6.2 per cent. The latter rate of return is con-
ceivably less than could be received by investing in alternative
assets; the former is most likely higher. The time horizon Is
also important when considering the returns on total resource
costs. Hence we see that public policy decisions based on this
type of analysis will differ, depending on whether average
or marginal rates are deemed to be relevant.

As was to be expected, the private rates, before tax, are
greater than the rates on total resource costs in all cases. This

( 25 1
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THE ECONOMIC RETURNS TO EDUCATION

follows from the fact that total resource costs exceed private
resource costs. When comparing private rates, after tax, with
total rates, however, we find two exceptions to this general
rule. After the completion of one year of college, both the
marginal rate of return on a second year and the average rate
of return on three more years are less for the individual than
they are for society. This suggests, according to Hansen,
"that the student pays more than his own way in securing
schooling at the college level. This might indicate the need
for a re-study of the assesssment of the costs of college against
the individual, unless the possible underinvestment in college
training that would be produced is regarded as acceptable in
some broader sense." (p. 137)

By way of conclusion, Hansen compares the "rate-of-re-
turn" approach with the "additional life-time income" ap-
proach, both of which were examined above, in order to see
how an individull would rank various levels of schooling
considered as investments. For simplicity, he assumes the
decision maker to have just completed eight years of elemen-
tary school and to be making one, presumably irrevocable, de-
cision. As can be seen by looking at Table 18, the "additional
life -time income" approach suggests that any and all amounts
of schooling are worthwhile; likewise, discounting at 3 and
6 per cent gives the same impression. When discounting at 8
or 10 per cent, however, two years of college are less profit-
able than merely finishing high school, and the after tax re-
turn to two years of college, when discounted at 10 per cent,
is even less than the return to two years of high school. With
regard to the rate of return method, fouryears of high school
appear to offer the highest average rate of return when one
discounts back to age 14. Of course, it is the marginal rate
of return rather than the average rate of return upon which
a person bases his decision to continue his education.

' UNDERI NVESTM ENT IN COLLEGE EDUCATION"

The evidence which has been cited clearly indicates that
the rate of return on a college education is in excess of 10 per

{ 30
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THE ECONOMIC RETURNS TO EDUCATION

cent. Furthermore, if we assume that the rate of return on
alternative investments is approximately 5 per cent, then these
figures clearly imply that there is underinvestment in college
education. Becker (2) questions these percentages, however,
stating: "Even 9 per cent is probably too high an estimate of
the return to all college graduates since it refers only to urban
male whites. The rate of return to nonwhites seems to be
about two percentage points lower than this."

Becker further discusses the average rate of return to busi-
ness capital as dependent on the rates of return to ". the
corporate and unincorporated sectors and on the relative im-
portance of each sector," Using these measurements he con-
cludes ". . the average return to all business capital would
be 8 per cent." Becker's figures, then, would give us a fat
different picture of the rate of return on a college education.
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The Contribution of Education
to Economic Growth

Another method of assessing the economic value of educa-
tion, one which carries with it the implication of some rate
of return, is that of measuring the contribution which edu-
cation has made to economic growth. In this section we will
consider the estimates of this contribution made by Denison
(9) and Schultz (21).

DENISON'S ESTIMATES

Using mean income data found in the work of Houthakker
(15), Denison presents income differentials by level of educa-
tion for males of the same age (see Table 19). Denison next
makes the assumption that three-fifths of each of the differen-
tials shown In column 1 of Table 19 are due to differences in
education. He then derives new differentials which reflect
only this difference. These are shown in column 2 of Table
19 (col. 2 = 3/5 [col. 1 100] + 100).

Denison's assumption made it possible for him to calculate
the effects of increased education on past growth. For each
year for which he could derive a distribution of individuals
by number of years of school completed, he calculated what
the average earnings of males over 25 would have been if the
earnings at each educational level were a constant fraction
(column 2, Table 19) of actual 1949 earnings of eighth grade
graduates. "The differences from period to period of earn-
ings so computed can be used to isolate the effect of changes
in the length of schooling, measured in years, on average in-
come. An adjustment is then possible to take account of
changes in the number of days of school attendance during
the year." (p. 70)

[33]



THE ECONOMIC RETURNS TO EDUCATION

Table 19

MEAN INVME DIFFERENTIALS BY LIASL
OP SCHOOLING COMPLETED

Years of School
Completed

(1)
Meali Income as

% of Mean Income
of Eighth Grade

Graduates

(2)
Mean Income Differential
Used to Represent Effect

of Education (% of
Income of Eighth
Grade Graduates)

None ......... ....

Elementary School
1 to 4 years
S to 7 years

8 years
High School

1 to 3 years 115

4 years 140

College
1 to 3 years ...... 165

4 years or more 235

........

SO 70

65

80

100

79

88

I00

109

124

139

181

Source: Denison (9), Table 8, 68.

His results are shown in Table 20. (It should be noted that
this adjustment is based on the assumption that a doubling of
the number of days of school attended per year while hold-

Table 20
LABOR OUTPUT PER MAN BASED ON TOTAL. DAYS OF EDUCATION

Period
Annual Rate of Change

Per Cent Change (Per Cent)

1910 to 1920 4.9 0.48
1920 to 1930 6.9 0.67
1930 to 1940 8,8 0.85
1940 to 1950 10.4 1.00
1950 to 1960 10.3 0.99
1910 to 1930 12.1 0.57
1930 to 1960 32.6 0.94
1910 to 1960 48.6 0.79

Source: Denison (9) Table 9, p. 72, Cols. S and 6.
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ing the number of years constant would have the same effect
on output as a doubling of the number of years of school
while holding the number of days per year constant.)

The meaning of the results can be seen by considering the
period 1950 to 1960. The first column of Table 20 tells us
that "if the labor force in 1950 had been as well educated as
that of 1960, it would have contributed 10.3 per cent more to
production than it actually did. Since labor represented about
7S per cent of the national income at that time, the national
income would have been larger by 7.7 per cent." (9, p. 72)

The second column of Table 20 shows the average annual
rates of change which are implied by the total period changes
in the first column, Thus, if we consider the period 1930 to
1960, we see that output per laborer due to education in-
creased at an average annual rate of ,94 per cent. National
income in this period was increasing at approximately 3 per
cent per year (see 9 and 21). Hence, again assuming labor's
share to be 75 per cent we find that increased education con-
tributed .75 X .94 = .705 points to the growth rate of out-
put. In other words, 23.5 per cent of the growth experienced
from 1930 to 1960 was due to increased education of the
labor force.

In his analysis Denison focuses attention on the period from
1929 to 1957. He concludes that the contribution of educa-
tion to economic growth during these years was 23 per cent.
"When related to the growth of national product per person
employed, the contribution of additional education appears
still more impressive. My final estimate is that education con-
tributed 42 per cent of the 1.60 percentage point growth
rate in product per person employed." (p. 73)

The importance of Denison's assumption that three-fifths
of the income differential was due to differences in education
cannot be stressed too strongly. The effect of alternative as-
sumptions can he approximated by multiplyin3 the results
in. Table 20 by the ratio of the alternative percentage to 60
per cent. Thus, if we assumed that 75 per cent of the differ-
ential was due to differences in education, we would credit
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29.3 per cent of the growth in output to education. Similarly,
substitution of 50 per cent would credit 19.6 per cent of total
growth to education.

SC I !ULU'S ESTI NI AT ES

According to Schultz (21) the stock of education carried
by the labor force was equal to 180 billion dollars in 1929
and 535 billion dollars in 1957, both measured in 1956 prices.
This represents an Increase of 355 billion dollars. Meanwhile,
the real income of the United States rose from 150 to 302
billion dollars in 1956 prices during this period. If we again
Mime labor's share to be 75 per cent, then its contribution to
output increased from 112.5 to 226.5 billion dollars over the
period. If earnings per person had been held constant, labor
would have earned only 155.5 billion dollars in 1957. Hence,
they earned 71 billion dollars more than they would have if
earnings per laborer had been held constant at the 1929 level.
Schultz now asks the question: "How much of this 71 billion
dollars is attributable to more education?"

Because the labor force Increased by 38 per cent between
1929 and 1957, Schultz adds 69 billion dollars to the 1929
stock of education (38 per cent of 180 billion dollars) in order
to keep the per laborer stock of education constant in these
two years. Hence, the 355 billion dollars increase in the stock
of education carried by the labor force consists of two parts.
The first part, 69 billion dollars, is due to growth in the labor
force. The second part, 286 billion dollars, is due to an In-
crease in the stock of education per laborer.

The extent to which these two increases contributed to
the growth in national income clearly depends upon the rate
of return earned by this investment. Schultz uses three esti-
mates, as shown in Table 21. The 9 per cent rate he takes from
Becker (2). The I 1 per cent is his own estimate of the return
to college education in 1958, and the 17.3 per cent is a
weighted average of his estimates for the returns to elemen-
tary, high school, and college education (35, 10, and 11 per
cent, respectively). His results are summarized in Table 21.
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THE ECONOMIC RETURNS TO EDUCATION

Thus, the increase in education per member of the labor
force "explains" between 36 and 70 per cent of the otherwise
unexplained increase in earnings per laborer.

Comparing these results with Denison's, we first note that
the n billion dollars increase in labor's earnings represents
roughly 46 per cent of the growth of national income. Apply-
ing the 36 and 70 per cent figures to this, we see that the in-
crease in education per laborer accounted for between 16.6
and 32.2 per cent of the growth in income from 1929 to 1957.
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V
Summary

This monograph deals with the findings of economists con-
cerning education as an investment. Data are presented on
the benefits accruing both to individuals and to the nation as
a whole from investment in education. In summarizing our
findings, we shall state generalizations pertaining to (1) the
effects of education on earnings, (2) the rate of return on
investment in education, and (3) the contribution of edu-
cation to economic growth.

EDUCATION AND EARNINGS

1. Data on annual income for males show that at all age
levels income increases as years of schooling increase. For
example, in the category from 25 to 34 years, average annual
income in 1958 was $3,663 for elementary school graduates,
$4,909 for high school graduates, and $7,152 fortollege grad-
uates. income for persons in the years of peak earning power,
the 45 to 54 age bracket, ranged from $4,337 for elementary
school graduates to $6,295 for high school graduates and
$12,269 for college graduates.

2. The relationship between income and educational at-
tainment has persisted through the years, even though the
amount of school attained by the population has increased.
indeed, income differentials between elementary school grad-
uates and high school graduates, and between high school
and college graduates have increased in recent years. In 1949,
the average high school graduate had an income 34 per cent
greater than the elementary school graduate, while the college
graduate's income exceeded that of the high school graduate
by 63 per cent. By 1958, the high school graduate's advantage
over the elementary school graduate had increased to 48 per
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cent, and that of the college graduate over the high school
graduate to 65 per cent.

S. In terms of income received, persons with the most edu-
cation benefit to the greatest extent from years of job experi-
ence, The college graduate benefits most in this respect; his
earnings increase proportionately more than do those of ele-
mentary and high school graduates as he gets older. For ex-
ample, in 1958 college-trained individuals in the 4S to 54 age
bracket had average incomes that were 72 per cent higher
than those of persons in the 25 to 34 age category. Compar-
able differences for elementary school and high school grad-
uates were 18 per cent and 28 per cent, respectively. Thus
the college graduate, who earns more than persons with less
education at any age level, is increasingly advantaged as he
grows older.

4. Total lifetime income increases as education increases.
As of 1958, the average mate graduate of elementary school
could be expected to earn $169,976 during his lifetime, as
compared with $241,844 for the high school graduate and
$419,871 for the college graduate.

5. As in the case of annual income, the greatest gains in
lifetime income in recent years have accrued to persons with
the most education. For example, in 1946 high school gradu-
ates could expect to earn 35 per cent more than elementary
school graduates; by 1958, they could expect to earn 44 per
cent more. The same pattern, but in far more pronounced
form, exists between high school and college graduates. The
differential in favor of college graduates was 48 per cent in
1946, but it had increased to 70 per cent by 1958.

6. Even when lifetime income is discountedthat is,
equated to return on current investmentthe contribution of
additional education to earnings is positive and significant.

THE RATE OF RETURN ON INVESTMENT IN EDUCATION

1. Education yields a high rate of return on investment
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Summar

i.e., the monetary returns exceed the costs of education by a
considerable margin. This is true from the point of view.of
society as a whole as well as that of the individual who In-
vests in education for himself. The benefits to society are
impressive; for example, in 1949 an investment in education
that would have permitted male first graders to complete high
school would have produced a 13.6 per cent return, on the
average. An investment through four years of college would
have returned 12.1 per cent on the total investment. Even
more striking are the economic returns to individuals. For
example, the male first grader in 1949 could expect a 25.6
per cent return on the private funds required to see him
through high school, and a return of 18.2 per cent on the
funds required for him to graduate from college.

2. Research on additional lifetime income resulting from
private investment in more education shows that the rate of
return remains high at all educational levels. For example,
for males In 1949 the rate of return to funds used to educate
the eighth grader through four years of high school was 15.3
per cent; the return to an investment in four years of college
was 12.9 per cent.

3. It is quite possible that society (as well as individuals) is
making an "underinvestment" in college education. This con-
tention rests upon the fact that the rate of return on a college
education is clearly in excess of 10 per cent, while the rate
of return on alternative investments is considerably lower
(approximately five per cent).

THE CONTRIBUTION OF EDUCATION TO ECONOMIC GROWTH

I. Studies have concluded that increases in years of school-
ing completed by the labor force have contributed signifi-
cantly to the economic growth of the nation. Denison, study-
ing data for the period from 1929 to 1957, found that 23 per
cent of the economic growth of the country during these
years was attributable to the increased education of the labor
force. Schultz, who studied increases in income in the United
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States during the same years, concluded that the increase in
education per laborer accounted for between 16.6 and 32.2
per cent of the growth in income during this period.

2. These studies reinforce the conclusion reached In previ-
ously mentioned research dealing with the rate of return on
Investment In educationthat is, the social returns on educa-
tional investment are very profitable, as are private returns
on Individual investment. Education is, then, not merely an
excellent investment for the individual; it also yields heavy
returns to the society as a whole,
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